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(57) ABSTRACT 

Preparing a leucocyte-free blood by introducing a leucocyte 
containing liquid into a leucocyte removal ?lter; removing a 
?rst fraction from an effluent that is discharged from the 
leucocyte removal ?lter; obtaining an effluent portion that is 
discharged after the ?rst fraction as a leucocyte-free blood 
preparation. A blood administration set including a leuco 
cyte removal ?lter having an inlet port for introducing a 
leucocyte containing liquid, for separating leucocytes from 
the leucocyte containing liquid; and a passage for discharg 
ing a leucocyte-free blood preparation from the leucocyte 
removal ?lter. The passage has a device for removing a ?rst 
fraction from an effluent discharged from the leucocyte 
removal ?lter. The method and blood administration set can 
avoid side effects that Would otherWise occur When trans 
fusion is performed using a leucocyte removal ?lter so that 
it is highly safe and that is simple and easy. 

7 Claims, 5 Drawing Sheets 
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METHOD FOR PREPARING LEUCOCYTE 
FREE BLOOD PREPARATION AND BLOOD 

ADMINISTRATION SET 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method for preparing 
leucocyte-free blood preparation and to a blood administra 
tion set. 

2. Description of the Related Art 
It has been knoWn that upon transfusion of various blood 

preparations such as erythrocyte concentrate and platelet 
preparation, various side effects attributable to leucocytes 
mixed in the preparation occur, examples of Which include 
fever, chill, headache, urticaria, arthralgia, blood pressure 
depression (hypotension), dyspnea, anaphylactic shock and 
so on. To prevent such defects accompanying transfusion, 
there has been generally used a leucocyte removal ?lter 
mainly having a porous ?lter membrane material such as 
polyester, nonWoven fabric and polyurethane. 

In the leucocyte removal ?lter, in spite of improvements 
in the ?lter membrane material, severe cases such as abrupt 
hypotension and shock symptom upon use have been 
reported (Pharmaceuticals and Medical Devices Safety 
Information, No. 150 (October 1998), Agency of Counter 
measures for the Safety of Medicines, Ministry of Health 
and Welfare, p. 2—5). Accordingly, investigation of the cause 
of the occurrence of such side effects and establishment of 
countermeasures for improvement have been important 
issues. 

MeanWhile it has been pointed out that the occurrence of 
side effects When leucocyte removal ?lters are used is caused 
by the participation of bradykinin and so on (S. Ito, et al., 
The Journal of Japan Society for Clinical Anethesia, 19 [6] 
(1999) p.414—418), the induction of anaphylaxis reaction 
due to an increase in concentration of kinin-related sub 
stances in blood (A. Hamaguchi, Biomedicine & 
Therapeutics, 33[1] (1999) p.74), mass production of 
interleukin-4 (Noguchi, M. et al., Therapeutic Apheresis, 
2[2] (1998), p.109—114) and the like. 

HoWever, When leucocyte removal ?lters are used, side 
effects such as acute hypotension and severe shock symptom 
may occur. Therefore, they are not fully explained by the 
participation of bradykinin and so on as described above or 
the like, and safety countermeasures for preventing side 
effects from occurring have not been established yet. 

Therefore, there has been an increasing demand for the 
clari?cation of the causes of side effects such as hypotension 
and establishment of safety countermeasures for preventing 
the side effects from occurring. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a method 
for preparing a leucocyte-free blood preparation that can 
avoid side effects that Would otherWise occur When trans 
fusion is performed using a leucocyte removal ?lter so that 
it is highly safe and that is simple and easy. 

Another object of the present invention is to provide a 
blood administration set that can avoid side effects that 
Would otherWise occur When transfusion is performed using 
a leucocyte removal ?lter so that it is highly safe and that can 
be used simply and easily. 

The present inventors have made extensive study in order 
to achieve the above-mentioned objects. As a result, they 
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2 
have found out the main causative substance of side effects 
such as hypotension that occur When transfusion is per 
formed using a leucocyte removal ?lter and further that 
removal of the blood component containing the causative 
substance to outside the system can improve the safety at the 
time of transfusion. The present invention has been achieved 
based on this discovery. 

With a vieW to elucidate the cause of occurrence of side 
effects at the time of transfusion of a leucocyte-free blood 
preparation (hereinafter sometimes referred to simply as 
“blood preparation”) using a leucocyte removal ?lter, the 
present inventors have made analysis of gaseous compo 
nents in a blood preparation by a nitrogen oxide (hereinafter 
referred to also as “NO”) electrode Murakami, Tissue 
Culture Engineering, 25 (1999), p.162—163) and an oxygen 
electrode provided upstream and doWnstream of a leucocyte 
removal ?lter. 

FIG. 1 is a schematic illustration of an apparatus used for 
the analysis of gaseous components in the blood preparation 
as described above. A leucocyte removal ?lter 1 is commu 
nicated With a blood bag 100 upstream thereof through a 
connection tube 9. The leucocyte removal ?lter 1 is con 
nected With a drip chamber 4 through a connection tube 8 
and a drip port 5, Which is an end portion of the connection 
tube 8, is open inside the drip chamber 4. DoWnstream of the 
drip chamber 4 is connected a connection tube 7 provided 
With a clamp 6. The leucocyte removal ?lter 1 and the 
connection tube 9 upstream thereof are provided With air 
vents 2 and 3, respectively. 

In the above apparatus, NO electrodes 10 and 12 and 
oxygen electrodes 11 and 13 are provided in the passages 
upstream and doWnstream of the leucocyte removal ?lter 1 
so that the electrodes contact the liquid. The electrodes are 
connected to measurement apparatuses (not shoWn), respec 
tively. Aleucocyte containing liquid Was introduced and NO 
concentrations and oxygen partial pressures in the liquid 
before and after passing the leucocyte removal ?lter 1 Were 
continuously measured. Further, the blood components after 
passing the leucocyte removal ?lter 1 Were administered 
intravenously to an animal (rabbit) and the in?uence thereof 
on blood pressure Was observed. 

As a result, it has been found out that among the blood 
components after passing the leucocyte removal ?lter 1, the 
?rst fraction (ef?uent in the ?rst stage of ?ltration) tends to 
have considerably high NO concentration and loW oxygen 
partial pressure, and causes hypotension. 

Therefore, the present invention has been achieved based 
on this ?ndings. 

That is, the present invention provides a method for 
preparing a leucocyte-free blood preparation comprising the 
steps of: introducing a leucocyte containing liquid into a 
leucocyte removal ?lter; removing a ?rst fraction from an 
ef?uent that is discharged from the leucocyte removal ?lter; 
and obtaining an effluent portion that is discharged after the 
?rst fraction as a leucocyte-free blood preparation. 

Also, the present invention provides a blood administra 
tion set comprising: a leucocyte removal ?lter having an 
inlet port for introducing a leucocyte containing liquid, for 
separating leucocytes from the leucocyte containing liquid; 
and a passage for discharging a leucocyte-free blood prepa 
ration from the leucocyte removal ?lter; Wherein the passage 
comprises a device for removing a ?rst fraction from an 
ef?uent discharged from the leucocyte removal ?lter. 

According to a preferred embodiment, the present inven 
tion provides a blood administration set as described above, 
Wherein the device for removing the ?rst fraction comprises: 
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a cylindrical casing; an inlet port provided upstream of the 
casing communicated With the leucocyte removal ?lter; an 
outlet port provided doWnstream of the casing; and a tube 
provided inside the casing, having one end that is liquid 
tightly bonded to the casing so as to open in the outlet port 
of the casing and the other end that eXtends to a predeter 
mined position at an interval of a ?rst space toWard the inlet 
port of the casing, an inner Wall of the casing and an outer 
Wall of the tube de?ning a second space for pooling a liquid; 
and preferably an absorbent provided in the second space. 

According to another preferred embodiment, the present 
invention provides a blood administration set as described, 
Wherein the device for removing the ?rst fraction comprises: 
a cylindrical casing; an inlet port provided upstream of the 
casing communicated With the leucocyte removal ?lter; an 
outlet port provided doWnstream of the casing; a tube 
provided inside the casing, having one end that is liquid 
tightly bonded to the casing so as to open in the inlet port of 
the casing and the other end that eXtends to a predetermined 
position at an interval of a ?rst space toWard the outlet port 
of the casing, an inner Wall of the casing and an outer Wall 
of the tube de?ning a second space for pooling a liquid; and 
an absorbent provided in the second space. 

According to a still another preferred embodiment, the 
present invention provides a blood administration set as 
described above, Wherein the device for removing the ?rst 
fraction comprises: a branched tube having an inlet tube 
communicated With the leucocyte removal ?lter, a ?rst 
branch and a second branch communicated With the inlet 
tube; and a clamp provided doWnstream of the ?rst branch; 
and preferably a connection tube communicated With the 
second branch; a bag communicated With the connection 
tube; and a clamp provided With the connection tube. 

According to a yet another preferred embodiment, the 
present invention provides a blood administration set as 
described above, Wherein the device for removing the ?rst 
fraction comprises: a tWo-Way cock having an inlet port 
communicated With the leucocyte removal ?lter, a ?rst outlet 
port, and a second outlet port; and preferably a connection 
tube communicated With the second outlet port; and a bag 
communicated With the connection tube. 

According to the method of preparing a leucocyte-free 
blood preparation according to the present invention, side 
effects that Would otherWise occur When transfusion is 
performed using a leucocyte removal ?lter can be avoided so 
that it is very highly safe. Furthermore, the method for 
preparing a leucocyte-free blood preparation according to 
the present invention is simple and easy. For these reasons, 
the method for preparing a leucocyte-free blood preparation 
according to the present invention is very useful. 

The blood administration set of the present invention can 
be preferably used in the method for preparing a leucocyte 
free blood preparation according to the present invention. 
Furthermore, the blood administration set of the present 
invention can be used simply and easily. For these reasons, 
the blood administration set of the present invention is very 
useful. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of an apparatus used for 
the analysis of gaseous components in a blood preparation. 

FIG. 2A is a schematic illustration of a blood adminis 
tration set according to a preferred embodiment of the 
present invention, illustrating hoW to use it, illustrating the 
blood administration set in the state prior to introduction of 
a leucocyte containing liquid into a leucocyte removal ?lter. 
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4 
FIG. 2B is a schematic illustration of a blood adminis 

tration set according to a preferred embodiment of the 
present invention, illustrating hoW to use it, illustrating the 
blood administration set after initiating the introduction of a 
leucocyte containing liquid into a leucocyte removal ?lter. 

FIG. 2C is a schematic illustration of a blood adminis 
tration set according to a preferred embodiment of the 
present invention, illustrating hoW to use it, illustrating the 
blood administration set immediately before initiating trans 
fusion. 

FIG. 3A is a schematic illustration of a blood adminis 
tration set according to another preferred embodiment of the 
present invention, illustrating hoW to use it, illustrating the 
blood administration set in the state prior to introduction of 
a leucocyte containing liquid into a leucocyte removal ?lter. 

FIG. 3B is a schematic illustration of a blood adminis 
tration set according to another preferred embodiment of the 
present invention, illustrating hoW to use it, illustrating the 
blood administration set after initiating the introduction of a 
leucocyte containing liquid into a leucocyte removal ?lter. 

FIG. 3C is a schematic illustration of a blood adminis 
tration set according to another preferred embodiment of the 
present invention, illustrating hoW to use it, illustrating the 
blood administration set immediately before initiating trans 
fusion. 

FIG. 4 is a schematic illustration of a blood administration 
set according to another preferred embodiment of the 
present invention. 

FIG. 5 is a schematic illustration of a blood administration 
set according to still another preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Hereinafter, the present invention Will be illustrated in 
detail With reference to the attached draWings. 
A ?rst embodiment of the present invention relates to a 

method for preparing a leucocyte-free blood preparation 
comprising the steps of: introducing a leucocyte containing 
liquid into a leucocyte removal ?lter; removing a ?rst 
fraction from an effluent that is discharged from the leuco 
cyte removal ?lter; and obtaining an effluent portion that is 
discharged after the ?rst fraction as a leucocyte-free blood 
preparation. 

The leucocyte removal ?lter used in the ?rst embodiment 
is not particularly limited and any knoWn ?lter may be used. 
The shape of the leucocyte removal ?lter is not particu 

larly limited. For eXample, porous body, ?lament, nonWoven 
fabric, particle, ?lm, sheet, tube, holloW ?ber, and poWder 
may be adopted. Among these, porous body and nonWoven 
fabric are preferred. 

The porous body preferably has a mean pore diameter of 
1 pm to 20 pm as measured by use of a palm porosimeter. 
If the mean pore diameter is less than 1 pm, the ?lter tends 
to be clogged. On the other hand, if it is beyond 20 pm, the 
leucocyte removal rate explained hereinbeloW might be 
decreased to 50% or less. 

The material of the leucocyte removal ?lter includes, for 
eXample, natural polymers such as cotton and hemp; syn 
thetic polymers such as nylon, polyester, polyacrylonitrile, 
polyole?n, halogenated polyole?n, polyethylene 
terephthalate, polyurethane, polyamide, polysulfone, 
polyethersulfone, poly(meth)acrylate, ethylene/polyvinyl 
alcohol copolymer, and butadiene/acrylonitrile copolymer; 
and miXtures thereof. 
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Among these, polyurethane is preferred in the case Where 
the leucocyte removal ?lter is shaped into a porous body. In 
the case Where it is shaped into a nonWoven fabric, poly 
ethylene phthalate is preferred. 

The leucocyte containing liquid is not particularly limited 
and includes blood preparations such as, for example, Whole 
blood, platelet concentrate (PC), platelet rich plasma (PRP), 
erythrocyte concentrate, platelet component solution. The 
blood preparations may contain chemicals such as antico 
agulant and preservative. 

In the ?rst embodiment of the present invention, the 
above-mentioned leucocyte containing liquid is introduced 
into the leucocyte removal ?lter and the ?rst fraction from 
the effluent that is discharged from the leucocyte removal 
?lter is removed. 

As described above, the present inventors have found out 
that the ?rst fraction from the effluent that is discharged from 
the leucocyte removal ?lter has high NO concentration than 
the effluent portion that is discharged after the ?rst fraction, 
and it Would be highly possible that administration of the 
initial effluent into the body could cause side effects such as 
hypotension. Thus, they have achieved the present invention 
based on this discovery. In the method for preparing a 
leucocyte-free blood preparation according to the present 
invention, the ?rst fraction that could have high NO con 
centration is removed, and the effluent portion that is dis 
charged after the ?rst fraction is obtained as a leucocyte-free 
blood preparation, so that the danger that side effects such as 
hypotension could be caused upon transfusion can be pre 
vented. 

The term “?rst fraction” as used herein refers to all or part 
of components of an effluent in the ?rst stage of ?ltration 
that turn in color from colorless transparent to dark red. In 
the ?rst embodiment of the present invention, the amount of 
the ?rst fraction to be removed may be determined option 
ally depending on a patient Who receives transfusion and 
pathologic status thereof. Also, in the ?rst embodiment of 
the present invention, the amount of the ?rst fraction to be 
removed may be determined based on experiments by use of 
mammalians such as rabbit, rat, dog, cat, pig, goat, sheep, 
monkey, and ferret. 

In the ?rst embodiment of the present invention, it is 
preferred to remove the effluent portion that is discharged 
from the leucocyte removal ?lter during the period from the 
initiation of ?ltration to the stage Where the NO concentra 
tion is decreased to at least 6 pmol/L, more preferably to the 
NO concentration of the leucocyte containing liquid prior to 
the ?ltration, as the ?rst fraction. 
By removing the effluent portion discharged until at least 

the NO concentration is decreased to 6 pmol/L as the ?rst 
fraction and obtaining the effluent portion that is discharged 
after the ?rst fraction as a leucocyte-free blood preparation, 
side effects such as hypotension due to the effluent having 
high NO concentration can be avoided. 

Also, in the ?rst embodiment of the present invention, it 
is preferred to remove the effluent portion that is discharged 
from the leucocyte removal ?lter during the period from the 
initiation of ?ltration to at least the stage Where the oxygen 
partial pressure increases to 75% of that of the leucocyte 
containing liquid prior to the ?ltration, as the ?rst fraction. 

According to one preferred mode in the ?rst embodiment 
of the present invention, the amount of the ?rst fraction to 
be removed is determined by measuring NO concentration 
and/or oxygen partial pressure. By measuring the NO con 
centration and/or the oxygen partial pressure to determine 
the amount of the ?rst fraction to be removed, the loss of the 
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6 
leucocyte containing liquid used for preparing a leucocyte 
free blood preparation can be maintained at loW levels. 

For the measurement of NO concentration and/or oxygen 
partial pressure, conventional sensors may be used respec 
tively. The type, number and measurement site of sensors 
can be determined appropriately depending on the purpose. 
The sensor used for the measurement of NO concentration 

is preferably one that can measure the NO concentration in 
liquid immediately and continuously. For example, the sen 
sor having detection mechanism/determination mechanism 
based on the chemiluminescence method or the electrode 
method may be used. 
The sensor used for the measurement of oxygen partial 

pressure is preferably one that can measure the oxygen 
partial pressure in a liquid immediately and continuously. 
For example, PO2-100DW manufactured by Intermedical 
Co. may be used. 

In the ?rst embodiment of the present invention, in 
addition to the above-mentioned ones, various sensors such 
as pH sensor may also be used. Also, these sensors may be 
conventional sensors, preferably those that can measure 
immediately and continuously. 

Also, in the ?rst embodiment of the present invention, the 
amount of the ?rst fraction to be removed may vary depend 
ing on the type of the material of the leucocyte removal 
?lter, but may be determined to be 1/50 to 1/10 time the volume 
of the leucocyte removal ?lter used. 
The method of removing the ?rst fraction is not particu 

larly limited. 
For example, a method of absorbing the ?rst fraction by 

an absorbent and a method of fractionating the ?rst fraction 
from subsequent ef?uent may be used. More speci?cally, 
there may be used the device 210 in FIG. 2, 310 in FIG. 3, 
410 in FIG. 4 and 510 in FIG. 5 for removing the ?rst 
fraction in the speci?c example of the blood administration 
set according to a second embodiment of the present inven 
tion explained hereinbeloW. 
The leucocyte-free blood preparation obtained in accor 

dance With the ?rst embodiment of the present invention 
preferably has the NO concentration of 6 pmol/L or less and 
more preferably has the NO concentration that is the NO 
concentration prior to the ?ltration or less. If the NO 
concentration of the leucocyte-free blood preparation is 6 
pmol/L or less, side effects hardly occur. That is, leucocyte 
free blood preparation having the NO concentration of 6 
pmol/L or less is one mode of the present invention. 

The apparatus used in the method for preparing the 
leucocyte-free blood preparation according to the ?rst 
embodiment of the present invention is not particularly 
limited but it is preferable that the blood administration set 
according to the second embodiment of the present inven 
tion be used. 
The second embodiment of the present invention relates 

to a blood administration set that comprises: a leucocyte 
removal ?lter having an inlet port for introducing a leuco 
cyte containing liquid, for separating leucocytes from the 
leucocyte containing liquid; and a passage for discharging a 
leucocyte-free blood preparation from the leucocyte 
removal ?lter; Wherein the passage comprises a device for 
removing a ?rst fraction from an effluent that is discharged 
from the leucocyte removal ?lter. By use of the blood 
administration set according to the second embodiment of 
the present invention, removal of the ?rst fraction can be 
performed readily and safely, so that the blood administra 
tion set according to the second embodiment of the present 
invention is very useful. 



US 6,796,954 B2 
7 

Hereinafter, the second embodiment of the present inven 
tion Will be illustrated in detail With reference to the accom 
panying drawings. However, it should be noted that the 
present invention is not limited thereto. 

The blood administration set illustrated in the schematic 
diagram shoWn in FIGS. 2A, 2B and 2C is a blood admin 
istration set 200 that comprises a leucocyte removal ?lter 1 
having an inlet port for introducing a leucocyte containing 
liquid, for separating leucocytes from the leucocyte contain 
ing liquid, and a passage for discharging a leucocyte-free 
blood preparation from the leucocyte removal ?lter 1; 
Wherein the passage comprises a device 210 for removing 
the ?rst fraction from the effluent that is discharged from the 
leucocyte removal ?lter 1. 

The leucocyte removal ?lter 1 is communicated With a 
blood bag (not shoWn) located upstream thereof through a 
connection tube 9. The leucocyte removal ?lter 1 is com 
municated With the device 210 for removing the ?rst fraction 
located doWnstream thereof through a connection tube 8. 
DoWnstream of the device 210 for removing the ?rst fraction 
is connected a connection tube 7 provided With a clamp 6. 
The leucocyte removal ?lter 1 and the connection tube 9 
upstream thereof are provided With air vents 2 and 3, 
respectively. 
As one preferred mode of the blood administration set 

according to the present invention, there is provided a blood 
administration set 200 having a device 210 for removing the 
?rst fraction as shoWn in FIGS. 2A, 2B and 2C. That is, in 
this mode, the device 210 comprises: a cylindrical casing 14; 
an inlet port provided upstream of the casing 14 communi 
cated With the leucocyte removal ?lter 1; an outlet port 
provided doWnstream of the casing 14; and a tube 15 
provided inside the casing 14. One end of the tube 15 is 
liquid-tightly bonded to the casing 14 so as to open in the 
outlet port of the casing 14. The other end of the tube 15 
extends to a predetermined position at an interval of a ?rst 
space toWard the inlet port of the casing 14. The inner Wall 
of the casing 14 and the outer Wall of the tube 15 de?ne a 
second space or liquid pool space 18, for pooling a liquid. 
Preferably, an absorbent is provided in the second space 18. 
As shoWn in FIG. 2A, the device 210 for removing the 

?rst fraction includes: a drip chamber 14 having a scale 17 
thereon; a drip port 5, Which is an end portion of the 
connection tube 8 that is open inside the drip chamber 14; 
and a tube 15 provided inside the drip chamber 14 along the 
longitudinal axis thereof. The term “drip chamber” as used 
herein refers to a cylindrical casing Which has a structure 
Wherein blood preparation can drop doWn inside thereof. 
The scale 17 indicates a limit for liquid pool When the drip 
chamber 14 is in an inverted state upside doWn (the state in 
Which the connection tube 7 is upside and the connection 
tube 8 is doWnside as shoWn in FIG. 2B). It determines a 
maximum pool amount of liquid. The length of the tube 15 
is set as folloWs. After pooling the maximum pool amount 
of liquid, the drip chamber 14 is returned to a normal state 
With respect to the upside and doWnside relationship (Where 
the connection tube 7 is doWnside and the connection tube 
8 is upside as shoWn in FIG. 2C). In this instance the liquid 
is pooled in the liquid pool space 18 de?ned by the inner 
Wall of the drip chamber 14 and the outer Wall of the tube 
15. The length of the tube 15 is set such that a distal end 16 
of the tube 15 is projected above the level of the liquid 
pooled in liquid pool space 18. 

The liquid pool space 18 may optionally be provided With 
an absorbent as desired. This enables the ?rst fraction to be 
absorbed and kept therein, so that removal of the ?rst 
fraction from the leucocyte-free blood preparation can be 
facilitated. 
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The absorbent used in the ?rst embodiment of the present 

invention is not particularly limited as far as it can absorb 
blood preparations. Examples of the absorbent include cel 
lulose (for example, pulp or absorbent paper), gelatin, 
thrombin, oxidiZed cellulose, sodium alginate, tranexamic 
acid, e-aminocaproic acid, adrenochrome monoaminoguani 
dine mesilate, sodium carbaZochromium sulfonate, mono 
ethanolamine oleate, polyvinyl alcohol/polyacrylic acid 
based polymer (for example, crosslinked polyacrylic acid 
polymer), polyethylene oxide-based polymer, 
polyacrylamide-based polymer, poval-based polymer, 
starch-based polymer (for example, starch/polyacrylic acid 
graft polymer or carboxymethylated starch-based polymer), 
cellulose-based polymer (for example, hydroxypropylcellu 
lose (HPC) or carboxymethylated cellulose (CMC-Na)), 
amino acid-based Water absorbing polymer (for example, 
crosslinked aspartic acid-based polymer such as crosslinked 
polyaspartic acid; Natto resin) and so forth. 

These may be used singly or tWo or more of them may be 
used in combination. 

The absorbent preferably is one that absorbs Water in 2 to 
1000 times the Weight of the absorbent itself at temperatures 
from ambient temperature to a temperature in the vicinity of 
the body temperature. 
The use amount of the absorbent may vary depending on 

the type of the absorbent but generally it is preferably 0.01 
to 2 g per 5 mL of the ?rst fraction. 

These absorbents may be employed by use of a suitable 
means selected from mixing, kneading, impregnation, 
bonding, vapor deposition, sintering, coating, distillation 
and the like. 
More speci?cally, the absorbent loaded on a carrier (for 

example, a porous body or a sintered porous body) in the 
form of, for example, poWder, particle, crystal, ?lament, 
?lm, nonWoven fabric, sponge, cotton, cylinder, ?lter paper 
or the like may be provided in the liquid pool space 18. In 
the case Where a sintered porous body is used as the carrier, 
the absorbent may be loaded on the sintered porous body by 
mixing the absorbent With the components that constitute the 
sintered porous body and forming porous body for absorp 
tion and/or ?lter. Speci?cally, an absorbent such as Water 
sWelling polymer material may be molded into a desired 
shape by: uniformly dispersing an absorbent in a thermo 
plastic resin or the like before molding and mixing 
thereWith, charging the resulting mixture in a mold; and 
heating and processing it or the like. Apreferred example of 
the absorbent thus obtained includes a cylindrical porous 
sintered body of polyethylene containing crosslinked poly 
acrylic polymer. 

Furthermore, those absorbents made of Water-absorbing 
polymers, porous absorbents and so forth that can form a 
three-dimensional structure by itself, they may be provided 
in the liquid pool space 18 directly. 
The absorbent may be provided by: a method in Which it 

is inserted in the liquid pool space 18 alone or in a state 
Where it is loaded by a carrier; a method in Which it is coated 
on the inner Wall of the liquid pool space 18, or the like. It 
may be provided not only in the liquid pool space 18, but 
also coated on the connection tube 8 that the effluent 
discharged from the leucocyte removal ?lter 1 contacts. 

In the case Where the absorbent is provided in the liquid 
pool space 18, a stopper (not shoWn) having a continuous or 
non-continuous projected structure or a stopper that a liquid 
permeates through readily may be provided at the position of 
the scale 17 of the drip chamber 14 or in the vicinity thereof 
in order to prevent the fall or movement of the absorbent. 
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Hereinafter, hoW to use the blood administration set 200 
shoWn in FIGS. 2A, 2B and 2C is illustrated. 

First, as shoWn in FIG. 2A, the clamp 6 is opened 
according to the conventional method in a state Where the 
drip chamber 14 is inverted upside doWn so that a leucocyte 
containing liquid can be introduced into the leucocyte 
removal ?lter 1. As shoWn in FIG. 2B, the effluent from the 
leucocyte removal ?lter 1 is pooled such that it does not go 
beyond the position of the scale 17, and the clamp 6 is 
closed. Subsequently, as shoWn in FIG. 2C, the drip chamber 
14 is returned to a normal position With respect to the upside 
and doWnside relationship and the effluent is pooled in the 
liquid pool space 18. In this manner, the ?rst fraction is 
removed at the time of priming operation. Thereafter, the 
clamp 6 is opened and transfusion is initiated. Besides, in the 
present invention, there’s no need to use priming solution for 
priming operation. 

This method may involve the possibility of contamination 
of some amount of the ?rst fraction that has been pooled and 
removed upon transfusion. HoWever, it can prevent the 
occurrence of side effects due to transfusion so that it is 
useful. 

In the case Where an absorbent is provided in the liquid 
pool space 18, the drip chamber 14 is returned to a normal 
state With respect to upside and doWnside relationship and 
the effluent is pooled in the liquid pool space 18 in the above 
operation. As a result the absorbent absorbs the effluent 
therein. 

This method enables one to catch and remove the ?rst 
fraction substantially completely and suppress the side 
effects due to transfusion from the occurrence so that it is 
useful. 

The blood administration set illustrated in the schematic 
diagram shoWn in FIGS. 3A, 3B and 3C is a blood admin 
istration set 300 that comprises a leucocyte removal ?lter 1 
having an inlet port for introducing a leucocyte containing 
liquid, for separating leucocytes from the leucocyte contain 
ing liquid, and a passage for discharging a leucocyte-free 
blood preparation from the leucocyte removal ?lter 1; 
Wherein the passage comprises a device 310 for removing 
the ?rst fraction from the effluent that is discharged from the 
leucocyte removal ?lter 1. 

The leucocyte removal ?lter 1 is communicated With a 
blood bag (not shoWn) located upstream thereof through a 
connection tube 9. The leucocyte removal ?lter 1 is com 
municated With the device 310 for removing the ?rst fraction 
located doWnstream thereof through a connection tube 8. 
DoWnstream of the device 310 for removing the ?rst fraction 
is connected a connection tube 7 provided With a clamp 6. 
The leucocyte removal ?lter 1 and the connection tube 9 
upstream thereof are provided With air vents 2 and 3, 
respectively. 
As one preferred mode of the blood administration set 

according to the present invention, there is provided a blood 
administration set 300 having a device 310 for removing the 
?rst fraction as shoWn in FIGS. 3A, 3B and 3C. That is, in 
this mode, the device 310 comprises: a cylindrical casing 19; 
an inlet port provided upstream of the casing 19 communi 
cated With the leucocyte removal ?lter 1; an outlet port 
provided doWnstream of the casing 19; and a tube 20 
provided inside the casing 19. One end of the tube 20 is 
liquid-tightly bonded to the casing 19 so as to open in the 
inlet port of the casing 19. The other end of the tube 20 
eXtends to a predetermined position at an interval of a ?rst 
space toWard the outlet port of the casing 19. The inner Wall 
of the casing 19 and the outer Wall of the tube 20 de?ne a 
second space or liquid pool space 23, for pooling a liquid. 
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As shoWn in FIG. 3A, the device 310 for removing the 

?rst fraction includes: a drip chamber 19 having a scale 22 
thereon; and a tube 20. The tube 20 is communicated With 
the connection tube 8, provided inside the drip chamber 19 
along the longitudinal aXis thereof and provided With a drip 
port 21. The drip port is a distal end that is open inside the 
drip chamber 19. The scale 22 indicates a limit for liquid 
pool When the drip chamber 19 is in an inverted state upside 
doWn (the state in Which the connection tube 7 is upside and 
the connection tube 8 is doWnside as shoWn in FIG. 3B). It 
determines a maximum pool amount of liquid. The length of 
the tube 20 is set as folloWs. When pooling the maXimum 
pool amount of liquid, the liquid is pooled in the liquid pool 
space 23 de?ned by the inner Wall of the drip chamber 19 
and the outer Wall of the tube 20. The length of the tube 20 
is set such that a distal end 21 of the tube 20 is projected 
above the level of the liquid pooled in liquid pool space 23. 
The liquid pool space 23 is provided With an absorbent. 

The type of the absorbent and use thereof or the like are the 
same as those used in case of the blood administration set 
200 in the FIGS. 2A, 2B and 2C. 

Hereinafter, hoW to use the blood administration set 300 
shoWn in FIGS. 3A, 3B and 3C is illustrated. 

First, as shoWn in FIG. 3A, the clamp 6 is opened 
according to the conventional method in a state Where the 
drip chamber 19 is inverted upside doWn so that a leucocyte 
containing liquid can be introduced into the leucocyte 
removal ?lter 1. As shoWn in FIG. 3B, the effluent from the 
leucocyte removal ?lter 1 is pooled in the liquid pool space 
23 and the liquid pooled is absorbed by the absorbent 
provided in the liquid pool space 23. The effluent from the 
leucocyte removal ?lter 1 is pooled such that it does not go 
beyond the position of the scale 22. After completion of the 
absorption by the absorbent, the clamp 6 is closed. 
Subsequently, as shoWn in FIG. 3C, the drip chamber 19 is 
returned to a normal position With respect to the upside and 
doWnside relationship. In this manner, a ?rst fraction is 
removed at the time of priming operation. Thereafter, the 
clamp 6 is opened and transfusion is initiated. 

This method is useful since it can considerably suppress 
abrupt occurrence of side effects due to transfusion by 
catching and removing most part of the ?rst fraction. 
The blood administration set illustrated in the schematic 

diagram shoWn in FIG. 4 is a blood administration set 400 
that comprises a leucocyte removal ?lter 1 having an inlet 
port for introducing a leucocyte containing liquid, for sepa 
rating leucocytes from the leucocyte containing liquid, and 
a passage for discharging a leucocyte-free blood preparation 
from the leucocyte removal ?lter 1; Wherein the passage 
comprises a device 410 for removing the ?rst fraction from 
the effluent discharged from the leucocyte removal ?lter 1. 
The leucocyte removal ?lter 1 is communicated With a 

blood bag (not shoWn) located upstream thereof through a 
connection tube 9. The leucocyte removal ?lter 1 is com 
municated With the drip chamber 4 located doWnstream 
thereof through a connection tube 8. DoWnstream of the drip 
chamber 4 is connected a connection tube 7 provided With 
a clamp 6. The leucocyte removal ?lter 1 and the connection 
tube 9 upstream thereof are provided With air vents 2 and 3, 
respectively. 
As one preferred mode of the blood administration set 

according to the present invention, there is provided a blood 
administration set 400 having a device 410 for the removing 
the ?rst fraction as shoWn in FIG. 4. That is, in this mode, 
the device 410 comprises a branched tube 24 having ?rst and 
second branches, and a clamp 26 provided doWnstream of 
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the ?rst branch. Preferably, the device 410 further includes 
a connection tube 27 communicated With the second branch, 
a bag 25 communicated With the connection tube 27, and a 
clamp 28 provided With the connection tube 27. 

The connection tube 8 has tWo parts, i.e., an upstream part 
and a doWnstream part, betWeen Which the branched tube 24 
is inserted. One branch of the branched tube 24 that is not 
communicated With the doWnstream part of the connection 
tube 8 is communicated With the connection tube 27 and is 
connected to the bag 25. The connection tube 27 is provided 
With one-touch (single action) clamp 28 immediately after 
the connection part With the branched tube 24. At the 
doWnstream part of the connection tube 8 is provided the 
single action clamp 26. The branched tube 24 and the single 
action clamp 26 constitute the device 410 for removing the 
?rst fraction. The device 410 optionally includes the con 
nection tube 27, single action clamp 28 and the bag 25. 

Absorbents, blood coagulant or the like may be provided 
inside the bag 25. The same absorbents as those used in the 
case of the blood administration set 200 shoWn in FIG. 2A, 
2B and 2C may be used. The material that constitutes the bag 
25 is not particularly limited in the composition, properties 
and so forth. 

Hereinafter, hoW to use the blood administration set 400 
shoWn in FIG. 4 is illustrated. 

First, a leucocyte containing liquid is introduced into the 
leucocyte removal ?lter 1 in the state Where the single action 
clamp 26 is closed and the single action clamp 28 is open. 
The effluent from the leucocyte removal ?lter 1 is pooled in 
the bag 25. In the case Where an absorbent is placed in the 
bag 25, the effluent is absorbed by the absorbent. After 
completion of the discharge of the ?rst fraction, the single 
action clamp 28 is closed and the single action clamp 26 is 
opened and further the clamp 6 is opened. Then, transfusion 
is initiated. 

This method is useful since it can considerably suppress 
abrupt occurrence of side effects due to transfusion by 
catching and removing most part of the ?rst fraction. 

Furthermore, the air together With the ?rst fraction is 
removed into the bag 25 so that the priming operation can be 
eliminated. 

In the blood administration set 400 as shoWn in FIG. 4, the 
branched tube 24, the connection tube 27 and the bag 25 are 
provided at the connection tube 8 upstream of the drip 
chamber 4. Alternatively, they may be provided at the 
connection tube 7 doWnstream of the drip chamber 4. In the 
latter case, after performing the priming operation by invert 
ing the drip chamber 4, the ?rst fraction is ?oWn into the bag 
25. In the case Where the drip chamber 4 is a drip chamber 
provided With an air removal needle, the priming operation 
can be achieved by ?oWing blood into the drip chamber 4 as 
it is Without inverting the drip chamber 4. 

The blood administration set illustrated in the schematic 
diagram shoWn in FIG. 5 is a blood administration set that 
includes a tWo-Way cock 29 for sWitching passages in place 
of the branched tube 24 and the single action clamp 26 in the 
blood administration set 400 as soWn in FIG. 4. The tWo 
Way cock 29 constitutes a device 510 for removing the ?rst 
fraction. The blood administration set 500 as shoWn in FIG. 
5 has the same structure as the blood administration set 400 
as shoWn in FIG. 4 except for the above-described features. 
As one preferred mode of the blood administration set 

according to the present invention, there is provided a blood 
administration set 500 having a device 510 for removing the 
?rst fraction as shoWn in FIG. 5. That is, in this mode, the 
device 510 comprises a tWo-Way cock 29 having an inlet 
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port communicated With the leucocyte removal ?lter 1, a 
?rst outlet port and a second outlet port. Preferably, it further 
includes a connection tube 27 that is communicated With the 
second outlet port and a bag 25 that is communicated With 
the connection tube 27. 

As the device for removing the ?rst fraction, the branched 
tube and single action clamp as shoWn in FIG. 4 or the 
tWo-Way cock as shoWn in FIG. 5 may be selected depend 
ing on the purpose. 

Hereinafter, hoW to use the blood administration set 500 
shoWn in FIG. 5 is illustrated. 

First, a leucocyte containing liquid is introduced into the 
leucocyte removal ?lter 1 in the state Where the tWo-Way 
cock 29 is communicated With the connection tube 27. The 
effluent from the leucocyte removal ?lter 1 is pooled in the 
bag 25. In the case Where an absorbent is placed in the bag 
25, the effluent is absorbed by the absorbent. After comple 
tion of the discharge of the ?rst fraction, the tWo-Way cock 
29 is set in the state Where it is communicated With the 
connection tube 8 and further the clamp 6 is opened. Then, 
transfusion is initiated. 

This method is useful since it can considerably suppress 
abrupt occurrence of side effects due to transfusion by 
catching and removing most part of the ?rst fraction. 

Furthermore, the air together With the ?rst fraction is 
removed into the bag 25 so that the priming operation can be 
eliminated. 

In the blood administration set 500 as shoWn in FIG. 5, the 
tWo-Way cock 29, connection tube 27 and the bag 25 are 
provided at the connection tube 8 upstream of the drip 
chamber 4. Alternatively, they may be provided at the 
connection tube 7 doWnstream of the drip chamber 4. In the 
latter case, after performing the priming operation by invert 
ing the drip chamber 4, the ?rst fraction is ?oWn into the bag 
25. In the case Where the drip chamber 4 is a drip chamber 
provided With an air removal needle, the priming operation 
can be achieved by ?oWing blood into the drip chamber 4 as 
it is Without inverting the drip chamber 4. 

EXAMPLES 

Hereinafter, the present invention Will be illustrated in 
detail by examples. HoWever, the present invention should 
not be construed as being limited thereto. 

As described in Comparative Example 1 and Examples 1 
to 5, ?ltration of a leucocyte containing liquid through a 
leucocyte removal ?lter Was performed using the apparatus 
as shoWn in FIG. 1 and one of the blood administration sets 
shoWn in FIG. 2A to FIG. 5. NO concentration and oxygen 
partial pressures in the blood components before and after 
passing the leucocyte removal ?lter Were continuously mea 
sured. Further, the blood components after passing the 
leucocyte removal ?lter Were administered intravenously to 
an animal and the in?uence thereof on blood pressure Was 
observed. 

Comparative Example 1 

In the apparatus as shoWn in FIG. 1, rabbit venous blood 
(NO concentration: 2 pmol/L, oxygen partial pressure: 83 
mmHg (1.11><104 Pa), the same being applied to Examples 
1 to 4) in the blood bag 100 Was introduced into a leucocyte 
removal ?lter 1 (comprising a leucocyte removal membrane 
material mainly composed of a polyurethane porous body, 
the same being applied to Examples 1 to 4) under the 
condition of QB 20 mL/minute, and an effluent is discharged 
from the leucocyte removal ?lter 1. Then, NO concentration 
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and oxygen partial pressure of the effluent, and blood 
pressure of an animal after administration of the effluent 
Were measured as follows. 

<Measurement of NO Concentration and Oxygen Partial 
Pressure> 

NO electrodes 10 and 12 Were provided in the passages 
upstream and doWnstream the leucocyte removal ?lter 1 
such that the electrodes contact the liquid as shoWn in FIG. 
1. Each of the electrodes Was connected to an NO measure 

ment apparatus (NO-501, manufactured by Intermedical 
Co.) incorporated in a measurement meter (not shoWn) by 
Wiring (not shoWn). Then, NO concentrations in the liquid 
before and after passing the leucocyte removal ?lter 1 Were 
continuously measured and the results obtained Were 
recorded in an outer recorder (not shoWn). 

Also, electrodes 11 and 13 Were provided in the passages 
upstream and doWnstream the leucocyte removal ?lter 1 
such that the electrodes contact the liquid as shoWn in FIG. 
1. Each of the electrodes Was connected to an oxygen partial 
pressure measurement apparatus (PO2-100DW, manufac 
tured by Intermedical Co.) incorporated in a measurement 
meter (not shoWn) by Wiring (not shoWn). Then, oxygen 
partial pressures in the liquid before and after passing the 
leucocyte removal ?lter 1 Were continuously measured and 
the results obtained Were recorded in an outer recorder (not 

shoWn). 
<Measurement of Blood Pressure in Animal after Admin 

istration> 

To a femoral artery of a rabbit (female, Weighing 2.1 kg, 
different individual from the rabbit used for preparing an 
effluent) ?xed on the back to Kitajima-type ?xed Way 
Without anesthesia Was inserted an indWelling catheter hav 
ing an inner diameter of 1.65 mm and ligated. Thereafter, the 
catheter Was connected to a pressure transducer (TP-OOT, 
manufactured by Nihon Kohden Corporation), and the 
above-mentioned effluent was injected intravenously 
through an indWelling needle indWelled in an auricular vein 
of the rabbit. The blood pressure Was measured and the 
results obtained Were recorded by a pressure monitor. 

In the examples rabbit Was used as the test animal. 
Alternatively, other animals such as rat, dog, cat, pig, goat, 
sheep, monkey, ferret and other mammals may be used. 

In Comparative Example 1, the ?rst fraction contained no 
contamination of erythrocytes and colorless and transparent 
upon visual observation. The ?rst fraction from the initiation 
of ?ltration until 5 mL ?eW out had an NO concentration of 
20 mol/L (maximum value). In the animal administration 
test, blood depression of the maximum value of 30 mmHg 
occurred due to the effect of the ?rst fraction. 

At the stage Where contamination of erythrocytes in the 
?ltrate started, a decrease in NO concentration and an 
increase in oxygen partial pressure occurred. In an erythro 
cyte rich state, the NO concentration Was recovered to about 
2 pmol/L and oxygen pressure Was 80 Pa. In the animal 
administration test, the blood pressure Was recovered. 

Example 1 

Use Was made of the blood administration set 200 of the 
present invention incorporated therein the device 210 for 
removing the ?rst fraction as schematically illustrated in 
FIGS. 2A, 2B and 2C. The capacity of the leucocyte removal 
?lter 1 Was 50 mL and the capacity of the liquid pool space 
18 Was 5 mL. 

In the state Where the drip chamber 14 Was inverted 
upside doWn as shoWn in FIG. 2A, clamp 6 Was opened 
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according to the conventional method and rabbit venous 
blood Was introduced into the leucocyte removal ?lter 1. As 
shoWn in FIG. 2B, the effluent from the leucocyte removal 
?lter 1 Was pooled in an amount of 5 mL so that it did not 
go beyond the position of the scale 17 (indicating the 
maximum pool amount of liquid, 5 mL, of the liquid pool 
space 18) and the clamp 6 Was closed. Then, as shoWn in 
FIG. 2C, the drip chamber 14 Was returned to the normal 
state With respect to the upside and doWnside relationship 
and the effluent Was pooled in the liquid pool space 18. 
Thereafter, the clamp 6 Was opened and the effluent Was 
discharged from the leucocyte removal ?lter 1 through the 
drip port 5 and the tube 15. Then, NO concentration and 
oxygen partial pressure of the effluent, and blood pressure of 
animal after administration Were measured in the same 
manner as in Comparative Example 1. 
The effluent had an NO concentration of 2.4 pmol/L and 

an oxygen partial pressure of 82 Pa. Therefore, they shoWed 
no change as compared With the blood before the ?ltration. 
That is, the effluent obtained Was the leucocyte-free blood 
preparation of the present invention. 

Also, in the animal administration test, no change in blood 
pressure Was observed. 

Example 2 
Use Was made of the blood administration set 300 of the 

present invention incorporated therein the device 310 for 
removing the ?rst fraction as schematically illustrated in 
FIGS. 3A, 3B and 3C. The capacity of the leucocyte removal 
?lter 1 Was 50 mL and the capacity of the liquid pool space 
23 Was 5 mL. In the liquid pool space 23 Was provided a 
cylindrical porous sintered body of polyethylene containing 
0.1 g of crosslinked polyacrylic acid polymer. Though not 
shoWn, a lattice-type stopper Was provided on an inner Wall 
of the drip chamber 19 so that the fall of the absorbent could 
be prevented When the drip chamber 19 Was returned to a 
normal state With respect to the upside and doWnside rela 
tionship as shoWn in FIG. 3C. 

In the state Where the drip chamber 19 Was inverted 
upside doWn as shoWn in FIG. 3A, clamp 6 Was opened 
according to the conventional method and rabbit venous 
blood Was introduced into the leucocyte removal ?lter 1. As 
shoWn in FIG. 3B, the effluent from the leucocyte removal 
?lter 1 Was pooled in the liquid pool space 23 and the 
effluent Was absorbed by the absorbent provided in the liquid 
pool space 23. The effluent from the leucocyte removal ?lter 
1 Was pooled in an amount of 5 mL so that it did not go 
beyond the position of the scale 22 (indicating the maximum 
pool amount of liquid, 5 mL, of the liquid pool space 23). 
After completion of the absorption, the clamp 6 Was closed. 
Then, as shoWn in FIG. 3C, the drip chamber 19 Was 
returned to the normal state With respect to the upside and 
doWnside. Thereafter, the clamp 6 Was opened and the 
effluent Was discharged from the leucocyte removal ?lter 1. 
Then, NO concentration and oxygen partial pressure of the 
effluent, and blood pressure of animal after administration 
Were measured in the same manner as in Comparative 
Example 1. 
The effluent had an NO concentration of 2.2 pmol/L and 

an oxygen partial pressure of 84 Pa. Therefore, they shoWed 
no change as compared With the blood before the ?ltration. 
That is, the effluent obtained Was the leucocyte-free blood 
preparation of the present invention. 

Also, in the animal administration test, no change in blood 
pressure Was observed. 

Example 3 
Use Was made of the blood administration set 400 of the 

present invention incorporated therein the device 410 for 
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removing the ?rst fraction as schematically illustrated in 
FIG. 4. The capacity of the leucocyte removal ?lter 1 Was 50 
mL and the inner volume of the bag 25 Was 15 mL. 

In the state Where the single action clamp 26 Was closed 
and the single action clamp 28 Was open, rabbit venous 
blood Was introduced into the leucocyte removal ?lter 1. 
About 10 mL of the effluent from the leucocyte removal 
?lter 1 Was pooled in the bag 25. After completion of 
discharge of the ?rst fraction, the single action clamp 28 Was 
closed and the single action clamp 26 Was opened and 
further the clamp 6 Was opened to discharge the effluent 
from the leucocyte removal ?lter 1. Then, NO concentration 
and oxygen partial pressure of the effluent, and blood 
pressure of animal after administration Were measured in the 
same manner as in Comparative Example 1. 

The ef?uent had an NO concentration of 2.4 pmol/L and 
an oxygen partial pressure of 83 Pa. Therefore, they shoWed 
no change as compared With the blood before the ?ltration. 
That is, the effluent obtained Was the leucocyte-free blood 
preparation of the present invention. 

Also, in the animal administration test, no change in blood 
pressure Was observed. 

Example 4 

Use Was made of the blood administration set 500 of the 
present invention incorporated therein the device 510 for 
removing the ?rst fraction as schematically illustrated in 
FIG. 5. The capacity of the leucocyte removal ?lter 1 Was 50 
mL and the inner volume of the bag 25 Was 15 mL. 

In the state Where the tWo-Way cock 29 Was communi 
cated With the connection tube 27, rabbit venous blood Was 
introduced into the leucocyte removal ?lter 1. About 10 mL 
of the effluent from the leucocyte removal ?lter 1 Was pooled 
in the bag 25. After completion of discharge of the ?rst 
fraction, the tWo-Way cock 29 Was communicated With the 
connection tube 8 and further the clamp 6 Was opened to 
discharge the effluent from the leucocyte removal ?lter 1. 
Then, NO concentration and oxygen partial pressure of the 
effluent, and blood pressure of animal after administration 
Were measured in the same manner as in Comparative 
Example 1. 

The ef?uent had an NO concentration of 2.1 pmol/L and 
an oxygen partial pressure of 80 Pa. Therefore, they shoWed 
no change as compared With the blood before the ?ltration. 
That is, the effluent obtained Was the leucocyte-free blood 
preparation of the present invention. 

Also, in the animal administration test, no change in blood 
pressure Was observed. 

Example 5 

Use Was made of the blood administration set 200 of the 
present invention incorporated therein the device 210 for 
removing the ?rst fraction as schematically illustrated in 
FIGS. 2A, 2B and 2C. The capacity of the leucocyte removal 
?lter 1 Was 50 mL and the capacity of the liquid pool space 
18 Was 5 mL. In the liquid pool space 18, nonWoven fabric 
that Was coated With 0.3 g of crosslinked polyaspartic acid 
polymer and rounded into a cylinder Was inserted in the drip 
chamber 14 along its inner Wall. 

In the state Where the drip chamber 14 Was inverted 
upside doWn as shoWn in FIG. 2A, clamp 6 Was opened 
according to the conventional method and rabbit venous 
blood Was introduced into the leucocyte removal ?lter 1. As 
shoWn in FIG. 2B, the effluent from the leucocyte removal 
?lter 1 Was pooled in an amount of 5 mL so that it did not 
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go beyond the position of the scale 17 (indicating the 
maximum pool amount of liquid, 5 mL, of the liquid pool 
space 18) and the clamp 6 Was closed. Then, as shoWn in 
FIG. 2C, the drip chamber 14 Was returned to the normal 
state With respect to the upside and doWnside relationship. 
The effluent was pooled in the liquid pool space 18 and 
absorbed by the absorbent provided in the liquid pool space 
18. Thereafter, the clamp 6 Was opened and the effluent Was 
discharged from the leucocyte removal ?lter 1 through the 
drip port 5 and tube 15. Then, NO concentration and oxygen 
partial pressure of the effluent, and blood pressure of animal 
after administration Were measured in the same manner as in 

Comparative Example 1. 
The effluent had an NO concentration of 2.1 pmol/L and 

an oxygen partial pressure of 85 Pa. Therefore, they shoWed 
no change as compared With the blood before the ?ltration. 
That is, the effluent obtained Was the leucocyte-free blood 
preparation of the present invention. 

Also, in the animal administration test, no change in blood 
pressure Was observed. 
What is claimed is: 
1. A method for performing transfusion using a blood 

administration set having a leucocyte removal ?lter com 
prising the steps of: 

introducing a leucocyte containing liquid into a leucocyte 
removal ?lter; 

removing a ?rst fraction from a leucocyte-free blood that 
is discharged from the leucocyte removal ?lter to avoid 
side effects that Would otherWise occur When transfu 
sion is performed; 

performing transfusion of leucocyte-free blood that is 
discharged from the leucocyte removal ?lter after the 
?rst fraction. 

2. A method according to claim 1, 
Wherein the blood administration set comprises a passage 

for discharging the leucocyte-free blood from the leu 
cocyte removal ?lter, and 

the passage comprises a device having a liquid pool space 
for removing the ?rst fraction from the leucocyte-free 
blood discharged from the leucocyte removal ?lter. 

3. A method according to claim 2, 
Wherein an absorbent is provided in the liquid pool space 

for absorbing the ?rst fraction. 
4. A blood administration set for performing transfusion 

comprising: 
a leucocyte removal ?lter having an inlet port for intro 

ducing a leucocyte containing liquid, for separating 
leucocytes from the leucocyte containing liquid; and 

a passage for a leucocyte-free blood that is discharged 
from the leucocyte removal ?lter; 

Wherein the passage comprises a device having a liquid 
pool space for removing a ?rst fraction from leucocyte 
free blood discharged from the leucocyte removal ?lter 
to avoid side effects that Would otherWise occur When 
transfusion is performed. 

5. A blood administration set according to claim 4, 
Wherein the device for removing the ?rst fraction comprises: 

a cylindrical casing; 
an inlet port provided upstream of the casing communi 

cated With the leucocyte removal ?lter; 
an outlet port provided doWnstream of the casing; and 
a tube provided inside the casing, having one end that is 

liquid-tightly bonded to the casing so as to open in the 
outlet port of the casing and the other end that extends 
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to a predetermined position at an interval of a ?rst space 
toward the inlet port of the casing, and 

the liquid pool space being de?ned by an inner Wall of the 
casing and an outer Wall of the tube for pooling the ?rst 
fraction. 

6. A blood adrninistration set according to claim 4, 
Wherein the device for removing the ?rst fraction comprises: 

a cylindrical casing; 
an inlet port provided upstream of the casing communi 

cated With the leucocyte rernoval ?lter; 
an outlet port provided downstream of the casing; 
a tube provided inside the casing, having one end that is 

liquid-tightly bonded to the casing so as to open in the 
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inlet port of the casing and the other end that extends 
to a predetermined position at an interval of a ?rst space 
toWard the outlet port of the casing, 

the liquid pool space de?ned by an inner Wall of the 
casing and an outer Wall of the tube for pooling the ?rst 

fraction; and 

an absorbent provided in the liquid pool space. 
7. A blood adrninistration set according to claim 4, 

Wherein an absorbent is provided in the liquid pool space, 
for absorbing the ?rst fraction. 

* * * * * 


